[Abstract] Single-molecule FRET (smFRET) is a powerful tool to investigate molecular structures and conformational changes of biological molecules. The technique requires protein samples that are site-specifically equipped with a pair of donor and acceptor fluorophores. Here, we present a detailed protocol for preparing double-labeled proteins for smFRET studies. The protocol describes two cell-free approaches to achieve a selective label scheme that allows the highest possible accuracy in inter-dye distance determination. (Michalet et al., 2006; Roy et al., 2008; Sustarsic and Kapanidis, 2015) . However, an extensive application of smFRET is in many cases limited by the elaborative production of suitable protein samples. These proteins need to be equipped with two fluorophores, site-specifically attached at different positions within the protein structure.
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A1. Incorporation of p-azido-phenylalanine (AzF)
a. Mix all reaction components in an Eppendorf protein low binding tube. Use the RTS 100
Site-specific Label Kit (Table 1) in batch mode (see Note 2). 19. Turn on UV light for 1-2 min to polymerize the glue (see Figure 3 and Video 3). 
Data analysis
1. Analysis of the FCS data was performed using the SymPhoTime 64 software.
2. Analysis of smFRET data was performed by using self-written Matlab routines. 7. BE CAREFUL: Piranha solution is highly corrosive and causes severe burns. Work under the hood and wear full protection (i.e., lab coat, safety goggles, and appropriate chemically resistant gloves). ALWAYS put the oxygen peroxide first and add the sulfuric acid slowly.
8. We construct a closed chamber by gluing a half-cut Eppendorf protein low binding tube onto the slide, in order to avoid sample evaporation during the measurements on the microscope.
